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(54) Battery rental system and apparatus 



(57) After confirmation that a user is an autliorized 
user by bringing a user certification into proximity to a 
user discriminating device (36), foltowing the guidance 
of a touch panel display device (38), a desired battery 



(1 8) is selected, and the battery, for which a lock thereof 
is unlocked, is taken out from a battery supply device 
(42). Thereafter the battery is installed in a two electric 
wheeled vehicle (14) in a parking apparatus (44), and 
the two wheeled electric vehwie is untocked and used. 
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Description 



The present invention relates to a battery rental sys- 
tem and apparatus by which a battery is rented to a 
specified user. 

Numerous vehicle rental systems for rental of bicy- 
cles or other vehicles exist in accordance with prior tech- 
niques. For example, for an automobile rental system, 
the general practice is one in which a customer fills out 
necessary provisions onto documents at the rental com- 
pany and receives a key and after rental and use of a 
desired automobile for a predetermined time period, the 
vehicle is returned to the rental company In this case, 
the handling of receipt and delivery of the rental contract 
and key and accounting calculations necessary upon 
return of the vehicle, result in considerable complexity 
for the customer and rental company employees alike. 

Thus, for example, in a system disclosed by Japa- 
nese Laid-open Patent Publication 6-68095. a distin- 
guishing means, such as a magnetic card which is in the 
possession of a member, is read by an evaluating 
means installed in the automobile, thereby judging 
whether use of the vehicle is valid or not. and if such use 
is possible, the door Is unlocked and rental of the vehicle 
is permitted. On the other hand, the position of the con- 
cerned vehicle can be tracked by a central control ap- 
paratus via an automobile position discernment device. 
In this case, simplification of the rental procedure can 
be achieved, and since the position of the vehicle can 
be discemed, an advantage is attained in that the de- 
gree of freedom in returning the vehicle can be im- 
proved. 

Further, in a system disclosed by Japanese Laid- 
Open Patent Publication 7-325959, in a rental station in 
which plural portable telephones are received, a card 
possessed by the user is employed, and a desired port- 
able telephone is rented, wherein the rental fee therefor 
is calculated based on a summed value of use units 
which is internally stored within the portable telephone. 

However, according to such conventional tech- 
niques, a structure is not provided in which a certain 
type, or the like, of vehicle or portable phone, selectable 
by the user, can be easily and conveniently chosen. 

On the other hand, in Japanese Laid-Open Patent 
Publication 2-93796, an apparatus is disclosed enabling 
a battery owned by a user to be electrically charged for 
a fee. 

However, there is no discussion concerning battery 
management. Much less, no conventional technique is 
seen in which a system for rental of detachable batteries 
is disclosed 

More specifically In electric vehicles, such as elec- 
tric automobiles and electric two wheeled vehicles, bat- 
teries are Installed therein, wherein a driving force or an 
assisted propulsive power is provided from such a pow- 
er source. Naturally it is required that the battery be 
charged beforehand. 

However, such batteries are relatively high in cost. 



and it is a fact that charging thereof requires a consid- 
erable time. Accordingly, a system and apparatus are 
desired in which batteries, which are already in a 
charged stated, can be optionally supplied. Further, for 
5 theft prevention, it is necessary to have a structure 
which permits rental of batteries to only specified users. 

An general object of the present invention is to pro- 
vide a battery rental system and apparatus in which a 
battery which is charged to a desired condition can be 
10 extremely easily rented without the inten/ention of other 
human operators. 

Another object of the invention Is to provide a bat- 
tery rental system and apparatus in which batteries can 
be charged, and which permits rental thereof by multiple 
IS users. 

A further object of the invention is to provide a bat- 
tery supply device in which batteries are charged, and 
equipped with a theft prevention mechanism which per- 
mits rental thereof by only specified users. 
20 The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following description when taken in con- 
junction with the accompanying drawings in which pre- 
ferred embodiments of the present invention are shown 
25 by way of illustrative example. 

Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, in which:- 
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FIG. 1 is a structural block view of a vehicle rental 
system in which the battery rental system and ap- 
paratus of the present invention is utilized; 
FIG 2 is an explanatory view of a two wheeled elec- 
tric vehicle; 

FIG. 3 is a structural view of a parking area; 
FIG. 4 is a structural view of a key supply device; 
FIG. 5 is a structural view of a battery; 
FIG. 6 is a cross-sectional view of a battery supply 

device; 

FIG. 7 is a structural view of a locking mechanism 
in the battery supply device; 
FIG. 8 is a cross-sectional explanatory view show- 
ing a locked state of the locking mechanism in the 
battery supply device; 

FIG 9 is a cross-sectional explanatory view show- 
ing an unlocked state of the locking mechanism in 
the battery supply device; 

FIG. 10. is a cross-sectional explanatory view 
showing a state when a battery is inserted into the 
battery supply apparatus; 

FIG. 11 is an explanatory plan view showing a 
parked state of a two wheeled electric vehicle in a 
parking area; 

FIG. 12. is an explanatory view showing the relation 
between a position determining mechanism and a 
large sized two wheeled electric vehicle; 
FIG. 1 3 is an explanatory view showing the relation 
between a position determining mechanism and a 
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small sized two wheeled electric vehicle; 
FIG. 1 4 is another structural explanatory view of the 
position determining mechanism; 
FIG. 15 is a view explaining the relation between a 
lock mechanism and a two wheeled electric vehicle; 
FIG. 16 is a structural view of a rotating member 
making up the lock mechanism; 
FIG. 17 is a flow chart for performing confirmation 
processing of a user; 
FIG. 18 is a flow chart of a loaning mode; 
FIG. 19 is a flow chart of a loaning mode; 
FIG. 20 is a flow chart of a loaning mode; 
FIG. 21 is an explanatory view of battery rental in- 
formation as displayed on a display device including 
a touch panel; 

FIG. 22 is a flow chart of a return mode; and 
FIG. 23 is a flow chart of a return nrrade. 

FIG. 1 is an overall control block view of the vehicle 
rental system in accordance with an embodiment of the 
present invention. 

The vehicle rental system is equipped with a park- 
ing area 10 in which a plurality of electric vehicles are 
parked in a rentable condition, and a central control 
room 1 2 for managing the condition of the parking area 
10 as well as vehicle users. 

Herein, FIG. 2 shows a two wheeled electric vehicle 
1 4 which is an example of an electrrc vehicle which may 
be rented using the present rental system. The two 
wheeled electric vehicle 14 is equipped with an assist 
drive unit 16 which assists a driving power provided by 
a pedal 1 5. and a battery 1 8 for supplying electric power 
to the assist drive unit 16. The battery 18 is detachably 
accommodated In a battery case 20 attached to the front 
of a handle 19. In order to prevent theft of the accom- 
modated battery, the battery case 20 includes a lock 24 
equipped with a lock mechanism 22, Further, a C-chan- 
nel coupling member 28 which is locked by a circle lock 
(discussed hereinafter) installed at the parking area 10 
is disposed on a main frame 26 underneath the saddle 
25. Furthermore, a circle lock 32 for preventing theft at 
an optional parking space for the two wheeled electric 
vehicle is disposed around the rear wheel 30. The lock 
mechanism 22 of the battery 18. the circle lock installed 
at the parking area 10, and the circle kx;k 32 on the rear 
wheel, can all be unlocked using the same key 

The parking area 10. as shown In FIGS. 1 and 3. is 
equipped with a rental return control device 34 which 
controls overall rental processing as well as return 
processing of two wheeled electric vehicles at the park- 
ing area 1 0, and a user discrimination device 36 for dis- 
cerning users from a user certificate such as a non-con- 
tact type IC card is connected to the rental return control 
device 34. As the user discrimination device, apart from 
a non-contact type IC card, a device in which a recorded 
fingerprint or eye pattern of the user is discriminated 
may also be used. A display device 38 having a selecta- 
ble touch panel thereon (functioning as a selection 



means or 'a combined display/selection means) is con- 
nected to the rental return control device 34. The touch 
panel display device 38 displays selection information 
pertaining to selectable two wheeled electric vehicles. 
s whereby the user selects a two wheeled electric vehicle 
14 based on such selection information. 

A key supply device 40 holding a plurality of keys 
for the two wheeled electric vehicles 14 parked in the 
parking area and enabling selection of a key betonging 
^0 to a desired two wheeled electric vehicle 1 4, and a bat- 
tery supply device 42 holding a plurality of batteries 18 
are connected to the rental return control device 34. Fur- 
ther, a charge control device 43 for controlling charging 
of internal battery type two wheeled electric vehicles, a 
parking apparatus 44 for parking in a locked state a plu- 
rality of two wheeled electric vehicles, and a stock re- 
sponse device 48 responsive to requests from a user 
telephone 46 for performing a response of the in-stock 
state of a two wheeled electric vehicle at a given parking 
20 space 1 0 are also connected to the rental retum control 
devrce 34. 

A parking area inspection device 50 made up of a 
CCD camera or the like for inspecting the condition of 
the parking area 10, and an emergency telephone 52 

25 are disposed in the parking area 1 0. 

The central control room 12, as shown in FIG. 1. 
includes a user management device 54. equipped with 
user registration functions, account settlement functions 
and management functions for the parking area 10, a 

30 user certification issuing device 56 for issuing a user cer- 
tificate made up of a non-contact type IC card or the like, 
and an emergency telephone response device 58 for re- 
sponding to requests from the emergency telephone 52 
installed at the parking area 10. The user management 

35 device 54 and the rental return control device 34 at the 
parking area 10 perform transmittal and receipt of infor- 
mation via a modem 60. 

Next, detailed explanation shall be given of specific 
features of the key supply device 40, the battery supply 

^ device 42 and the parking apparatus 44 disposed in the 
parking area 10. 

The key supply device 40. as shown in FIG. 4. com- 
prises a plurality of key boxes 64 disposed In a casing 
62 and holding therein keys for the two wheeled electric 

45 vehicles 14. On a side of the interior of a main body 66. 
a magnet 72 for holding a receiving part 70 of a key door 
68 in an attached and closed state is arranged, together 
with a sensor 74 made up of a microswitch or the like, 
for detecting a closed state of the key door 68. A key 

50 cylinder 76 with a key attached therein is arranged sub- 
stantially in the center of the main body 66. 

Further, the key cylinder 76 functions as a key dis- 
crimination means which is rotatable, only by a specified 
key, to positions for Vent ouf and "returned" states. In 

55 thiscase, in placeof the cylinder 76. other devices which 
can specify a given key for example a CCD camera, 
laser scanner, or the like, can also by utilized as the key 
discrimination means. 
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A solenoid 78 is disposed on top of the man body 
66. and an retractable rod 80 which is driven thereby is 
also constructed within the main body 66. On the other 
hand, on an upper part of the key door 68 which is at- 
tached via hinges 81 to the main body 66, a coupling 
member 82 is disposed which couples with the rod 80 
when the key door 68 is in a closed state. Further, on a 
side part of the key door 68. a recess 84 is formed for 
facilitating opening and closing. Light emitting elements 
86, 88 made up of LED's or the like, and which indicate 
rented out and returned states, are disposed on top of 
the key boxes 64 which are constructed as described 
above. In addition, the key cylinder 76, solenoid 78 and 
light emitting elements 86. 88 are respectively connect- 
ed to the rental return control device 34. 

FIG. 5 shows a battery 1 8 which is to be accommo- 
dated in the two wheeled electric vehicle 1 4 and the bat- 
tery supply device 42. Such a battery 18 is constructed 
as a box-shape, having a handle 90 on an upper part 
thereof, wherein unillustrated electrodes are disposed 
on a bottom part thereof opposite from the handle 90. 
Further, on a side portion, two projections 96 are pro- 
vided, each which is formed by a flat coupling surface 
92 which intersects with the side portion on a surface to 
one side of the handle 90. and a slanted surface 94 in- 
clined with respect to the coupling surface 92 on a sur- 
face further separated from the handle 90. 

In the battery supply device 42. as shown in FIG. 6. 
a plurality of receptacles 100 for accommodating a plu- 
rality of batteries 1 8 constructed as described above are 
disposed within a main body 98 (see FIG. 3). Electrodes 
104 which connect to a charging circuit 102 are dis- 
posed at the bottom of each receptacle 100. together 
with a sensor 106, such as a microswitch, for detecting 
that a battery 18 is accommodated therein. In addition, 
a lock mechanism 1 08 is arranged on an interior side of 
the receptacle 1 00. preventing withdrawal of the battery 
18 by engagement with the projections 96 disposed on 
the side of the battery 1 8. Further, a light emitting device 
1 1 such as an LED showing the locked state of the bat- 
tery 10, and a light emitting device 112 such as an LED 
displaying a charge state of the battery, are disposed at 
the opening of the receptacle. The charging circuit 102. 
sensor 106, lock mechanism 108 and light emitting ele- 
ments 1 1 0. 1 1 2 are connected to the rental return control 
device 34. Further, the rental return control device 34 
detects the charge condition of the battery 1 8 based on 
a signal from the charging circuit 102. 

The lock mechanism 108, which is disposed in the 
battery supply device 42, is constructed as shown in 
FIGS. 7 through 10. More specifically, the lock mecha- 
nism 108 comprises a claw member 114 for engaging 
one of the projections 96 disposed on a side ot the bat- 
tery 18. a holder 116 which supports the claw member 
1 1 4, brackets 1 1 8 and 1 20 for supporting the holder 1 1 6, 
and a solenoid 112 which controls movement of the 
holder 116. 

The claw member 114 has an inclined surface 124 



in sliding attachment with the slanted surface 94 (see 
FIG 5) of the projection 96 at a time when the battery 
18 is accommodated in the receptacle 110, and a cou- 
pling surface 1 26 which couples to the coupling surface 
5 92 of the projection 96. and which is attached to an 
opening 128 of the holder 116. The holder 116 has a 
stop member 130 projecting from one side thereof, the 
holder 116 being formed by one surface to which the 
claw member 114 is attached and an opposite arcuately 
70 shaped side surface. A □ -shaped (C-channel) bracket 
118 is disposed on the arcuately shaped surface Fur- 
thermore, an end of a substantially L-shaped bracket 
120 engages the opening part 128 of the side surtace 
of the holder 116 roughly perpendicularly to the stop 
15 member 1 30. In addition, between the surface of anoth- 
er end of the bracket 1 20 and the bracket 118. a spring 
1 32 is arranged for maintaining the claw member 114 in 
the state shown by FIG. 8. On the other hand, a stopper 
1 38 is attached to a rod 1 34 of the solenoid 1 22 making 
20 up the lock mechanism 1 08 through the spring 1 36. The 
stopper 1 38 engages the stop member 1 30 of the holder 
116 in a condition in which the rod 134 is projected, for 
maintaining the claw member 114 in the state shown by 

25 ^'^ Aplurality of parking apparatuses 44. in which plural 
electric two wheeled vehicles 14 are parked, are dis- 
posed in the parking area 10. The parking apparatuses 
44 as shown in FIG. 3. are each equipped with a guide 
rail 140 for determining the position of a lateral direction 
30 of the electric two wheeled vehicle 1 4. a position deter,- 
mining mechanism 142 for detemiining a tongiludinal 
position of the vehicle, a lock mechanism 1 44 for locking 
the electric two wheeled vehicle 14. and an outlet 145 
for charging unillustrated internal battery type electric 
35 two wheel vehicles which are parked at a given parking 
apparatus 44. Further, determination of whether or not 
an internal battery type electric two wheel vehicle is con- 
nected to the outlet 145. and the charging state thereof, 
are control by a charge control device 43 under man- 
40 agement of the rental return control device 34. 

The guide rail 140, as shown in FIG. 11. is set at a 
fixed angular inclination with respect to a wall surface of 
the parking area 10. In this manner, by parking the two 
wheeled electric vehicles 10 at an inclination, the han- 
45 dies 1 9 of abutting parked two wheeled electric vehicles 
1 4 do not interfere with each other, assuring a relatively 
large number of parking spaces. In order that the posi- 
tions of the saddles 25 of a plurality of parked two 
wheeled electric vehicles are set along a single straight 
so line as shown by FIG. 11. the position determining 
mechanism 142 is constructed from a first position de- 
termining frame 150 in which the front wheel 148 (e.g. 
24 inch) of a large sized two wheel electric vehicle 14A 
abuts therewith (FIG. 12), and a second position deter- 
55 mining frame 1 56 in which the hub 1 54 of the front wheel 
152 (e g 20 inch) of a small sized two wheel electric 
vehicle 14B abuts therewith (FIG. 13). Further, in a 
space within a lower guide rail 140 of the positioning 
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determining mechanism 142, a vehicle sensor 158 is 
disposed for detecting the presence or absence of the 
two wheeled electric vehicle 14 (14A. 14B). as a detec- 
tion of presence or absence of the front wheel. The ve- 
hicle sensor 1 58 is connected to the rental return control 
device 34. 

Further, in place of the position determining mech- 
anism 142 shown in FIGS. 12 and 13, the position de- 
termining mechanism 143 shown in FIG. 14 may also 
be used. More specifically, this position determining 
mechanism 143 has a position determining frame 151 
formed by plural steps 149a-149c corresponding to 
hubs 147a-147c which differ in height and/or in their be- 
fore and behind positions, adjusting to the size of the 
two wheeled electric vehicle 14. 

The lock mechanism, as shown in FIGS. 3 and 15. 
is constructed from a support pillar 160 erected beside 
the guide rail 140. a pivot axis 162 disposed on an upper 
end of the support pillar 1 60. a pivot arm 1 64 having one 
end affixed to the pivot axis 162, and a circle lock 166 
attached to the other end of the pivot arm 1 64. The circle 
lock 166, as shown in FIG. 15, by engaging a C-channel 
coupling member 28 on a main frame 26 of the two 
wheeled electric vehicle, prevents theft of the two 
wheeled electric vehicle, together with preventing top- 
pling of the vehicle while it is parked. Further, when the 
main frame 26 Is formed as a thin pipe, the circle lock 
166 may also be directly coupled to the main frame 26. 

Further, if the height of the support pillar 1 60 making 
up the lock mechanism 144 is constructed so as be op- 
tionally variable, a wide range of types of two wheeled 
electric vehicles 14 can be accommodated thereby. 

The pivot 162, as shown In FIG. 16, comprises a 
pivot axis 168 for pivotally connecting the pivot arm 164 
to the support pillar 1 60, a swing arm 1 70 having a cen- 
tral part thereof axially supported on the pivot arm 164, 
a stop pin 172 embedded in the support pillar 160 for 
controlling the pivoting range of the pivot arm 164, and 
a holding pin 174 also embedded in the support pillar 
1 60 for keeping the pivot arm 1 64 in the condition shown 
by the phantom lines in FIG. 16. Further, a roller 176 
which abuts with the holding pin 174 upon pivoting of 
the pivot arm 164 is disposed on one end of the swing 
arm 170. The space between the other end of the swing 
arm 170 and the pivot arm 164 is connected by a spring 
178. 

The vehicle rental system according to the present 
embodiment is constructed basically as described 
above. Next, an explanation shall be given concerning 
rental and return processing of two wheeled electric ve- 
hicles 14 used in the rental system. 

When preceding to use the rental system, first, un- 
der control of the user management device 54. using 
the user certificate issuing device 56 In the control room 
12. informatbn such as the contract user's address, 
name, rental car type (or range of types), bank account 
number for settlement of use fees, card ID number, user 
ID number, security number, and a valid period of use, 



and so forth, are registered, and a user certificate such 
as a non-contact type IC card is issued. Further, user 
information is registered in the "user list" of the user 
management device 54. 

5 Next, the user, now in possession of the user cer- 
tificate, for example by the user telephone, calls to the 
stock availability response device 48 of the parking area 
10. In this case, the parking apparatus 44 of the parking 
area 10 normally supplies a signal, relating to data of 

^0 whether a two wheeled electric vehicle detected by a 
vehicle sensor 1 58 (see FIGS. 1 2-1 4) is available or not, 
to the rental return control device 34, and the rental re- 
turn control device 34 converts such availability data to 
a voice signal Indicating, for example, the type and 

IS number in stock of two wheeled electric vehicles, and 
supplies the same in real time to the stock response 
availability device 48. Thus, the user, following the voice 
response from the stock availability response device 48, 
can determine the availability of a desired two wheeled 
20 electric vehtele 1 4. Further availability of stock can also 
be directly confirmed by an image of the interior of the 
parking area supplied, for example, by a cable televi- 
sion. 

Once availability of stock has been confirmed, next. 

25 the user proceeds to rent out a desired two wheeled 
electrk; vehicle at the parking area 1 0. In this case, first, 
user confirmation is performed by a user discrimination 
device 36, User confirmation processing is performed 
in accordance with the flow chart shown in FIG. 17. 

30 More specifically, the user brings his user certifi- 
cate, such as a non-contact type IC card, into proximity 
to the user discrimination device 36 disposed at the 
parking area 1 0. The rental return control device 34 then 
reads in user data, such as the card ID number and user 

3S ID number, via the user discrimination apparatus (Step 
SI), and from such user data, a user ID number is ex- 
tracted (Step S2). The extracted user ID number, is 
transmitted to the user management device 54 over a 
modem 60, and by means of comparison with a regis- 

^0 tered user ID number, confirmation is performed as to 
whether the user is a valid legitimate user or not (Step 
S3). At this point, in the case of an invalid user, abnormal 
processing is effected (Step S4). 

One the other hand, when a valid user is confirmed, 

^5 user data such as a security number pertaining to the 
user ID number, type of rental vehicles (range), validity 
period, and rental conditions, are read out from the user 
management device 54, and are transmitted to the rent- 
al return control device 34 over the modem 60 (Step S5). 

so In addition, based on the data of rental conditions. It is 
confirmed whether the user is currently renting a two 
wheeled electric vehicle 1 4 or not (Step S6). In this case, 
if a vehicle is currently being rented out. it is judged that 
the user intends to retum the two wheeled electric vehi- 
ss cle 14, and "return mode' processing (to be described 
later) is effected (Step S7). 

When it is confirmed that a vehicle has not yet been 
rented, based on the user data, confirmation of userau- 
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thorlty, indicating whether or not the user can currently 
use the system or not. is pertormed (Step S8). If such 
authority is confirmed, next, it is determined whether the 
user certificate of the user is within a validity period (i.e. 
non-expired) (Step S9). Further, if the user is not author- 
ized, or if the validity period has expired, abnormal 
processing is effected (.Step S10). If the user possesses 
proper authority, and the validity period has not expired, 
a subsequent "rental mode" is effected (Step S11). 

Accordingly, following the flow charts of FIGS 18 
through 20. "rental mode" processing shall now be ex- 
plained. 

First, the user enters a security number using the 
touch pane! display device 38 (Step 8101). The rental 
return control device 34 initiates counting of the number 
of times that the security number is input (Step S102), 
together with comparing the input security number with 
a security number in the registered user data (Step 
S103). At this point, if the number of input times for the 
security number is greater than 3, the security number 
is regarded as incorrect and abnormal processing is ef- 
fected (Step S105). 

On the other hand, in case of agreement of the se- 
curity number, vehicle selectability data based on data 
from the parking apparatus 44 is read in (Step 8106) 
along with reading in the rental vehicle types (or range 
of types) from the user data (Step S107). More specifi- 
cally, the parking apparatus 44 supplies data on availa- 
bility of electric two wheeled vehicles (i.e. whether a giv- 
en vehicle is present or not) as a signal from the vehicle 
sensor 158 (see FIGS. 11 and 12) to the rental return 
control device 34. In this case, the rental return control 
device 34, based on such availability data, generates 
data indicating whether the two wheeled electric vehicle 
14 is currently being used, whether use thereof is pos- 
sible within the range of rental vehicles for the given us- 
er, or whether the vehicle is unusable due to damage or 
the like. In addition, based on such data, usable vehicles 
are then displayed on the touch panel display device 38 
(Step S108). 

On the touch panel display device 38, usable two 
wheeled electric vehicles 14 at the parking area 10 are 
displayed by means of pictures (photos) or the like, in 
order to enable understanding of color, size, saddle 
height, etc. In addition, information on the usage fee and 
usage times are also displayed. Based on such a dis- 
play, the user selects a desired two wheeled electric ve- 
hicle 1 4 by manipulating the touch panel display device 
38 (Step SI 09). The rental return control device 34 con- 
firms whether the two wheeled electric vehicle selected 
by the user is usable or not (Step S110). 

If the two wheeled electric vehicle 14 selected by 
the user can be used, the rental return control device 34 
selects the vehicle number (Step S111) and reads in ve- 
hicle data corresponding to the vehicle number (Step 
S112) 

Next, the rental return control device 34, in accord- 
ance with the vehicle number, outputs an unlocking sig- 



nal to the key box 64 (see FIG. 4) which holds the key 
for the selected two wheeled electric vehicle 14. A so- 
lenoid 78 in the key box 64, in accordance with the un- 
locking signal, causes the rod 80 to be retracted from 
5 the coupling member 82 on the key door 68 (Step S 11 3). 
As a result, only the key box 64 which holds the key cor- 
responding to the two wheeled electric vehicle selected 
by the user is unlocked. At this time, the light emitting 
element 88 disposed on top of the key box 64 flashes, 
10 alerting the user that it is unlocked. However, the indi- 
cation that the key box 64 holds a usable key. in place 
of being performed by a light emitting element 88, can 
likewise be performed by an audible signal or the like. 
When the user opens the key door 68 of the key box 
IS 64 having the flashing light emitting element (Step 
S1 14). the sensor 74 is operated and the light emitting 
element 86 flashes, indicating that the key door 68 has 
been opened. The user rotates the key cylinder 76 to 
the "rented out" side, and pulls out the key (Step S116), 
20 at which point the light emitting element 86 assumes an 
illuminated state, together with informing the rental re- 
turn control device 34 that the key has been removed 
(Step S1 17). In this case, it is confirmed by the rental 
return control device 34 that rental of the two wheeled 
25 electric vehicle 1 4 with a vehicle number corresponding 
to the concerned key has been initiated. 

Once the user closes the key door 68 of the key box 
64 (Step S118). the sensor 74 is operated and the light 
emitting elements 86, 88 are extinguished, together with 
30 informing the rental return control device 34 that the key 
door 68 has been closed (Step S119). Thus, the rental 
return control device 34 outputs a locking signal to the 
solenoid 78. wherein the rod 80 is lowered by the un- 
locking signal into engagement with the coupling mem- 
36 ber 82, and locking is perfomied (Step S1 20). 

Next, the rental return control device 34 confirms 
the vehicle type of the rented two wheeled electric ve- 
hicle 14 from the vehicle number (Step SI 21). In this 
case, it is confirmed whether or not the selected two 
40 wheeled electric vehicle 14 requires a detachable bat- 
tery 18. and if necessary, battery selectability data is 
read in (Step SI 22). Further, in the case of a two 
wheeled electric vehicle which does not use a detacha- 
ble battery, the vehicle is directly charged via an outlet 
4S at the parking area 10, as shown in FIG. 3, and hence 
there is no need to select a battery. Herein, the battery 
selectability data includes battery availability data at the 
respective receptacles 100 of the battery supply device 
42, and data pertaining to selectable batteries which is 
so created by usability data based on charge condition. 
Further, battery availability can be confirmed by the sen- 
sor 106, shown in FIG. 6, whereas the charge condition 
can be confirmed by the charging circuit 102. 

The touch panel display device 38 displays rentable 
55 batteries, as shown in FIG. 21 , based on the battery se- 
lectability data which was read-in (Step SI 23). More 
specifically, on the touch panel display device 38, in or- 
der to facilitate selection by the user, for example, fully 



6 



11 



EP0 877 342 A2 



12 



charged rentable batteries 18, rented-out batteries 18. 
or non-fully charged batteries 18, are displayed in a 
state so that they can be distinguished from each other, 
for example using different colors. For example: by dis- 
playing uncharged states in red: half-charged states in 
yellow, three-fourths charged states In blue, and fully 
charged states in green, in the event that fully charged 
batteries are temporarily unavailable, batteries other 
than fully charged ones can still be rented and used for 
short distances. 

Then the user, after selecting a desired usable bat- 
tery number from among the displayed batteries 18, se- 
lects a determined key (Step SI 24). In this case, the 
rental return control device 34 confirms whether or not 
the selected battery 18 is charged to a usable condition 
(Step SI 25). and if usable, the lock mechanism 108 of 
the corresponding receptacle 100 of the battery supply 
device 42 is unlocked (Step SI 26) together with illumi- 
nating the light emitting element 110. 

Herein, the battery supply device 42 is equipped 
with receptacles 100 capable of charging and maintain- 
ing a plurality of batteries which are greater in number 
than the number of rentable two wheeled electric vehi- 
cles at the parking area. Accordingly, if a user, for ex- 
ample from a condition in which all other two wheeled 
electric vehicles have been rented out, attempts to rent 
a two wheeled electric vehicle immediately after the re- 
turn thereof, It is possible to quickly rent out an unused 
sufficiently charged battery 18 from the battery supply 
device 42. In this case, the user is not made to wait a 
long time in order for the battery 18 to be charged, per- 
mitting extremely efficient rental of two wheeled electric 
vehicles 14. Further, the number of batteries 18 can be 
set at under double that of the number of rentable two 
wheeled electric vehicles 14, however, it is also accept- 
able to simulate use conditions for setting an optimal 
number. 

The batteries 18 accommodated in the receptacles 
100, as shown in FIG. 6. are locked by engagement of 
an engagement surface 92 of the projection 96 disposed 
on one side of the battery 18= with an engagement sur- 
face 126 of the claw member 114 making up the lock 
mechanism 108. Further, when in this condition, unillus- 
trated electrodes on the bottom of the battery 1 8 contact 
electrodes 104 of the charging circuit 102, whereby 
charging is continually performed. In addition, the 
charge condition is detectable from the outside by 
means of light emitting elements 112. 

Then, when an unlocking signal is supplied to a 
specified receptacle 100 from the rental return control 
device 34, as shown in FIG. 7, the solenoid 122 is op- 
erated, the rod 134 is retracted and the stopper 138 be- 
comes separated from the stop member 130 of the hold- " 
er 116 (Step SI 26). In this condition, when the operator 
pulls out a battery 18 from the receptacle 100, the holder 
116 inclines as shown in FIG. 9 through the claw mem- 
ber 114 of the lock mechanism 108, and by means of 
the projection 96 on the battery 1 8. Accordingly, the pro- 



jection 96 overcomes the claw member 114 so that the 
battery 18 can be pulled out (Step SI 27). 

When the battery 18 is withdrawn, the sensor 106 
disposed on the bottom of the receptacle 110 detects 

s the absence of the battery 18. and a detection signal 
thereof is transmitted to the rental return control device 
34 (Step SI 28). In succession, the solenoid 122 of the 
lock mechanism 108 is operated, and through the rod 
134, the stopper 138 engages the stop member 130 of 

10 the holder 1 1 6, and the lock mechanism 1 08 once again 
becomes In a locked state, and moreover, the light emit- 
ting element 110 is extinguished (Step SI 29). 

On the other hand, after completion of the above 
processing, the rental return control device 34 writes in 

'5 a flag, or the like, with respect to user data maintained 
in a register, indicating the vehicle number of the rented 
two-wheeled electric vehicle, a rental time schedule, 
and the fact that the vehicle is currently rented out (Step 
SI 30). transmitting the same to the user management 

20 device 54 over the modem 60 (Step SI 31 ). Further, the 
user ID number of the user of the concerned two 
wheeled electric vehicle, the rental start time, and so 
forth, are written in with respect to vehicle data main- 
tained in a register (Step SI 32), and transmitted to the 

25 user management device 54 over the modem 60 (Step 
SI 33). 

After completing the rental processing as described 
above, the user utilizes the key which was taken out 
from the key supply device 40 and unlocks a given two 

30 wheeled electric vehicle 14 from the parking apparatus 
44. In this case, the two wheeled electric vehicle 14, as 
shown in FIGS. 3 and 1 5, is locked in the parking appa- 
ratus 44 by the circle lock 1 1 6 disposed on an end of the 
pivot arm 164 making up the locking mechanism 144, 

3S vvhich is arranged between adjacent two wheeled elec- 
tric vehicles 14. 

Then, the circle lock 166 is opened using the key 
and is taken out from the C-channel coupling member 
28 of the main frame 26. In this case, as shown in FIG. 

40 11, because the guide rails 1 40 are arranged to be slant- 
ed, no obstruction results with respect to the adjacent 
two wheeled electric vehicles 14 when unlocking the 
lock mechanism 144. The pivot arm 164 which is un- 
locked from the circle lock 166, as shown by FIG. 16. is 

45 pivoted about the pivot axis 1 68 of the support pillar 1 60, 
retreating to the position shown by the actual lines. Fur- 
ther, when the pivot arm 164 is pivoted, accompanying 
the pivoting operation, a roller 176 arranged on an end 
of the swing arm 170 and which is axially attached to 

50 the pivot arm 1 64 surpasses the support pin 1 74 of the 
support pillar 160, while opposing the elastic force of the 
spring 178. At this time, the end of the pivot arm 164 
abuts with the stop pin 172 and is halted. 

After unlocking in the manner described above, the 

55 two wheeled electric vehicle 14 is taken out from the 
parking apparatus 44. 

At this point, as shown in FIG. 3, the front and rear 
wheels of the two wheeled electric vehk:le 14 are sup- 
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ported on the guide rail 140. and moreover, as shown 
by FIGS. 12 and 13. the front wheel 148 is still fixed in 
position by the position determining mechanism 142. In 
this case, for a two wheeled electric vehicle 14A having 
a large sized front wheel 148 (see FIG. 12). the front 
wheel 48 is in a condition of abutment with the first po- 
sition determining frame 150. In contrast thereto, for a 
two wheeled electric vehicle 14B having a small sized 
front wheel 152. the hub 154 of the wheel 152 thereof 
is in a condition of abutment with the second position 
determining frame 156 Accordingly, as shown in FIG. 
11 . by adjustment of the position of the second position 
determining frame 156, independent of the size of the 
two wheeled electric vehicles 14A, 14B. the position of 
the saddle 25 with respect to the wall of the parking area 
10, can be set the same (refer to the dotted line). 

In this manner, because the position of adjacent 
saddles 25 are set at the same position, even in the case 
that differently sized two wheeled electric vehicles 14 
are parked adjacently, a situation in which the handle- 
bars 19 interfere, resulting in inconvenience with re- 
spect to insertion and removal of two wheeled electric 
vehicles 14. can be avoided. 

Further, each of the two wheeled electric vehicles 
14 is parked in a condition in which it is not inclined, or 
leaning over, due to being locked at the main frame 26. 
As a result, the user is not obstructed by adjacent two 
wheeled electric vehicles 14. and can easily enter in be- 
tween such vehicles for performing the unlocking oper- 
ation. 

Further, as shown in FIG. 1 4, a position determining 
frame 151 may be provided having a plurality of steps 
149a - 149c thereon whose height and position are set 
in correspondence with the size of the two wheeled elec- 
tric vehicles 1 4. wherein by regulating the position of the 
hub 147a -147c by the steps 149a - 149c. the position 
of the saddles 25 can also be set the same. 

The user, after accommodating the batteiy 1 8 which 
has been pulled out from the battery supply device 42 
in the battery case 20 of the two wheeled electric vehicle 
1 4 removed as described above, and closing the lid 24, 
locks the lock mechanism 22 using the same key used 
to unlock the circle lock 166. The user then mounts the 
two wheeled electric vehicle 14 having the battery 18 
installed as described, and moves the vehicle to a de- 
sired location. 

Next, processing upon return of the used two 
wheeled electric vehicle 1 4 shall be explained. The user, 
at the parking area 10, similar to the case when the two 
wheeled electric vehicle 14 was rented out, first brings 
the user certificate into proximity with the user discrim- 
ination device 36. The rental return control device 34 
reads in the user data, via the user discrimination device 
36. and by comparison of the user ID extracted from the 
user data with a registered user ID. it is confirmed 
whether or not the user in question is a legitimate user. 
When a legitimate user is confirmed, user data including 
the security number pertaining to the user ID. rental ve- 



hicle types (range), validity period, rental conditions, 
and so forth, are read out from the user management 
device 54. and based on the data of rental conditions, it 
is confirmed whether or not the user is currently renting 
5 out the two wheeled electric vehicle 14. In this case, be- 
cause the vehicle is currently being rented out it is 
judged that the user now intends to return the two 
wheeled electric vehicle 14. and "return mode" process- 
ing is effected. 

70 Next, such "return mode" processing shall be ex- 
plained following the flow charts shown in FIGS. 1 9 and 

20. 

First, the rental return control device 34 reads in da- 
ta including the vehicle number, user ID number, rental 
IS initiation time, rental return time, and the like (Step 
8201 ). and performs confirmation as to whether the two 
wheeled electric vehicle 14 relating to the vehicle 
number has been returned or not (Step S202). The 
touch panel display device 38. in the case that the two 
20 wheeled electric vehicle 1 4 has not been returned, dis- 
plays a vehicle return prompt screen, promptingthe user 
to return the vehicle (Step S203). 

Then, the user returns the two wheeled electric ve- 
hicle 14 to a prescribed position in the parking apparatus 
25 44. More specifically, the front wheel is engaged with 
respect to the guide rail 140, and next, after abutment 
of the front wheel of a two wheeled electric vehicle 14A 
against the first position determining frame 1 50, or abut- 
ment of the hub 154 of a two wheeled electric vehicle 
30 UBagainstthe second position determining frame 156, 
the circle lock 166 mat Jng up the lock mechanism 144 
is locked into the C-channel coupling member 28 on the 
main frame 26. Further, when locked, the pivot arm is 
pivoted roughly 90* from the condition shown in FIG. 1 5, 
35 and because the roller 1 76 is fixed by being in a state 
of having surpassed the holding pin 174, the pivot arm 
1 64 is maintained in a state shown by the phantom lines. 
Accordingly, the locking operation by the user is made 
easy. 

40 When the two wheeled electric vehicle 14 is re- 
turned to a prescribed parking apparatus 44 as de- 
scribed above, the sensor 158 disposed in the position- 
ing determining device 1 42 detects the returned condi- 
tion, and transmits a return detection signal to the rental 
45 return control device 34. As a result, the rental retum 
control device 34 judges that the prescribed two 
wheeled electric vehicle 1 4 is now returned (Step S202), 
and performs confirmation of the type of returned vehi- 
cle based on the stock data (Step S204). 
so At this point, in the event that the returned vehicle 
is a two wheeled electric vehicle 1 4 which has a detach- 
able battery 18. the number of currently rented out ve- 
hicles is calculated (Step S205), whereas, based on the 
number of batteries currently rented out as detected by 
55 the sensor 1 06 in the battery supply device 42. and the 
number of currently rented out vehicles, the proper 
number of batteries 18 to be kept in stock is calculated 
(Step S206). It is then confirmed whether on not the bat- 
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tery 1 8 has been returned or not (Step S207). In the case 
that the battery 18 has not been returned, the touch pan- 
el display device 38 displays a battery return prompt 
screen, prompting the user to return the battery (Step 
S208). 5 

Then, the user takes out the battery 18 from the bat- 
tery case 20. and places the battery into a receptacle 
100 of the battery supply device 42. At this point, when 
the battery 18 is inserted, the inclined surface 94 of the 
projection 96 thereof, press the inclined surface 24 of to 
the claw member 11 4 of the lock mechanism 1 08. In this 
case, as shown in FIG. 10. the claw member 114 is dis- 
placed with respect to the holder 116 in the direction of 
the arrow. In addition, when placement therein of the 
battery has been completed, the claw member 114 re- is 
turns to the condition of FIG, 8 by the elastic force of 
spring 132. Further, return of the battery 18 is detected 
by the rental return control device 34. 

After return of both the two wheeled electric vehicle 
14 and the battery 18, the user returns the key. In this 20 
case, the rental return control device 34. in accordance 
with the vehicle number of the returned two wheel elec- 
tric vehicle 14, outputs an unlocking signal to the corre- 
sponding key box 64 (see FIG. 4). The solenoid 78 of 
the key box 64 retracts the rod 80 from the coupling 2S 
member 82 of the key door in accordance with the un- 
locking signal (Step S209). Based thereon, the key box 
64 Is unlocked. At this time, the light emitting element 
88 on top of the key box 64 flashes, Informing the user 
that the key box is unlocked. 30 

When the user opens the key door 68 of the key box 
with the flashing fight emitting element 88 (Step S210). 
the sensor 74 is operated and the light emitting element 
86 flashes, signaling that the key door 68 is open (Step 
S21 1 ). The user inserts the key into the key cylinder 76 3S 
and rotates it to the "returned" side (Step S21 2), where- 
by the light emitting element 86 assumes an illuminated 
state, together with informing the rental return control 
device 34 that the key has been returned (Step S21 3). 

The rental return control device 34 compares the 40 
characteristic key data transmitted from the specified 
key cylinder 76 with the characteristic key data which is 
managed as user data of the user management device 
54, and confirms that the concerned key is the specific 
key which was rented out. 45 

Further, when the key which has been inserted into 
the key cylinder 76 by the user is different from the key 
which was rented out, the cylinder 76 cannot be turned 
to the "returned" side, and therefore it can be deter- 
mined that it is not a legitimate key. so 

When the user closes the key door 68 of the key 
box 64 (Step S214). the sensor 74 is operated and the 
light emitting elements 86. 88 are extinguished, together 
with informing the rental return control device 34 that the 
key door 68 has been closed (Step S215). Then, the ss 
rental retum control device 34 supplies a locking signal 
to the solenoid 78, whereby in accordance with the lock- 
ing signal, the rod 60 is bwered to engage the coupling 
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member 82, and locking is performed (Step S216). 

On the other hand, the rental retum control device 
34 performs a clearing process, with respect to user da- 
ta nraintained in a register, to clear a flag indkjating the 
vehicle number of the returned two wheeled electric ve- 
hicle 14 and that the vehicle is rented out, along with 
writing in the rental termination time (Step S217). and 
transmitting such information to the user management 
device 54overthemodem60 (Step S218). Further, with 
respect to the vehicle data maintained in the register a 
clearing process is performed to clear a flag indicating 
the user ID number and that the vehicle is rented out, 
and to write in the rental termination time (Step S219). 
transmitting such information to the user management 
device 54 over the modem 60 (Step S220). 

By performing the above steps, retum processing 
of the two wheeled electric vehicle is completed. Fur- 
ther, the use conditions of the user who performed rental 
of the two wheeled electric vehicle 14 are managed by 
the user management device 54 based on the user data. 
For example, the user conditions of the contracted user, 
with respect to each credit interval, are totaled, and the 
information of amount due is displayed via the touch 
panel display device 38. together with issuing usage de- 
tails, performing processing of the amount due, and so 
forth. 

Further, in the above described embodiment, be- 
cause the batteries 1 8 are of the same form, from among 
the plural receptacles 100 disposed in the battery supply 
device 42, the battery can be returned optionally to any 
open receptacle 100, However, in the case of plural dif- 
ferent types of batteries 18, it can also be constructed 
to indicate receptacles to which the battery should be 
returned, corresponding to its battery type. 

In this case, if receptacles 100 apart from those in 
which the battery can be returned are kept in a locked 
state, an inconvenience can be avoided in which a dif- 
ferent type of battery is mistakenly placed into a recep- 
tacle to which it does not correspond. 



Clalnns 

1. A battery rental system, comprising: 

a battery supply device (42) holding a plurality 
of batteries in a kxked state, for charging said 
batteries, and for unlocking and supplying a de- 
sired one of said batteries; 
a user discriminating device (36) for discerning 
users who shall use said batteries; 
a selecting device (38) for selecting from 
among usable batteries; 
a rental retum control device (34) for controlling 
said battery supply device, said user discrimi- 
nation device, and said selection device, and 
performing rental and return processing of sak:! 
batteries; and 
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a user management device (54) for managing 
use conditions of users who use said batteries. 

2. The battery rental system according to claim 1 , fur- 
ther comprising a user certification issuing device 
(56) for issuing a user certificate to said users to use 
said batteries, wherein said user discriminating de- 
vice discerns user information which is recorded on 
said user certificate. 

3. The battery rental system according to claim 1, 
wherein said user discriminating device discerns 
user information which is recorded on an I C card. 

4. The battery rental system according to claim 1. 
wherein said selection device further comprises a 
display means for displaying selection information 
relating to usable batteries, and a selection means 
for selecting a desired battery according to the se- 
lection information displayed on said display 
means. 
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5. 



6. 



7. 



The battery rental system according to claim 1, 
wherein said selection device further comprises a 
touch panel display device (38). 

The battery rental system according to claim 1. 
wherein said batteries are supplied for use in plural 
rentable electric vehicles (14). 
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The battery rental system according to claim 6. 
wherein said electric vehicles comprise two 
wheeled electric vehicles (14). 

The battery rental system according to claim 1 . 
wherein said rental return control device controls 
said battery supply device for enabling rental of bat- 
teries in a usable charged state. 

The battery rental system according to claim 6, 
wherein said battery supply device comprises a plu- 
rality of battery receptacles (100) capable of holding 
a number of said batteries which is greater than the 
number of rentable electric vehicles, and a battery 
charging circuit (102) disposed in each of said re- 
ceptacles for charging the batteries accommodated 
therein. 



10. The battery rental system according to claim 1, 
wherein said battery supply device further compris- 
es a display means (112) tor displaying a charge 
state of said batteries. 

11. A battery supply device having a receptacle (100) 
accommodating therein a rentable battery, a charge 
circuit (1 02) for charging the battery accommodated 
in said receptacle (100), and comprising a lock 
mechanism (108) for locking the battery accommo- 
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dated in said receptacle, said lock mechanism com- 
prising: 

a claw member (114) for engaging said battery; 
a holder (116) for retractably supporting said 
claw member against the battery; 
a resilient member (132) for projecting said 
claw member toward a side of said battery; and 
a stop means (108) having a retractable stop 
member (138) for maintaining the projected 
state of said claw member by engagement of 
said stop member with a portion of said holder, 
wherein when said battery is inserted into said 
receptacle, said claw member retracts while 
opposing the elastic force of said resilient mem- 
ber 

12. The battery supply device according to claim 11. 
wherein said claw member includes an inclined sur- 
face (124), a battery insertion side of which is in- 
clined in said receptacle, and an engagement sur- 
face (126), a battery pull-out side of which Is en- 
gaged by said battery in said receptacle, wherein, 
when said battery is inserted into said receptacle, 
said claw member is retracted by said inclined sur- 
face in opposition to the elastic force of said resilient 
member. 

13. A battery supply device comprising; 

a plurality of receptacles (100) accommodating 
rentable batteries therein, each ot said recep- 
tacles comprising, 

a charging circuit (102) for charging the 
battery accommodated in the receptacle; 
a lock mechanism (1 08) for locking the bat- 
tery accommodated in the receptacle; 
a charge detection means (1 02) for detect- 
ing a charge state of the battery accommo- 
dated in the receptacle; and 
an availability detecting means (106) for 
detecting presence or absence of the bat- 
tery in the receptacle. 

14. The battery supply device according to claim 13, 
further comprising a charge state display means 
(1 1 2) for indicating a charge state of the battery ac- 
commodated in the receptacle. 

15. The battery supply device according to claim 13, 
further comprising a lock state display means (110) 
for indicating the locking state of the battery. 
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